fistula, hemorrhagic proctitis and an ulcerating carcinoma 1-5 cm diameter on the anterior rectal wall. There was no spread of this tumour or recurrence of the carcinoma of the cervix.
In these cases a primary tumour of the rectum occurred about twenty years after irradiation of a carcinoma of the cervix. Slaughter & Southwick (1957) reported two such cases. In one a squamous cell carcinoma of the anal canal occurred eleven years after a squamous cell carcinoma of the cervix had been treated by irradiation. The other was an adenocarcinoma of the sigmoid colon which was found during laparotomy for closure of a colostomy which had been performed for radiation proctitis three years previously. I have been unable to find other references.
It is important to differentiate between a second primary tumour and a late recurrence of the original tumour. In the three cases described, the initial tumour was a squamous cell carcinoma and the subsequent one an adenocarcinoma. Histologically these are separate primary tumours.
In all three patients perirectal induration was noted and in two it was thought to be due to extension of the carcinoma, their long survival making this improbable. This perirectal induration was described by Todd (1938) as the extrinsic reaction. Evidence of damage by irradiation is shown by the development of a stricture in Case 1 and a vesicovaginal fistula in Case 3.
The dosage of irradiation in these cases was within the range normally used for carcinoma of the cervix. Rectal reactions may be expected in 5-10o% of cases treated by irradiation (Ingelman-Sundberg 1947 , Strickland & Gregory 1961 ) and appears to depend on individual sensitivity as well as on the dose used.
It is difficult to be certain that these rectal tumours are related to irradiation and have not occurred by coincidence. The twenty-year prognosis of carcinoma of the cervix is not known accurately. Ingelman-Sundberg (1947) gives a higher incidence of five-year cures in those cases with a rectal reaction than in those without and thought that this was due to a higher dose of irradiation per c.c of tumour tissue. The cases come from two hospitals serving a large population and I have not attempted to determine the incidence numerically. The development of two histologically distinct primary tumours in an irradiation-damaged rectum in Case 1 seems to make coincidence unlikely.
It is only by publication of such cases that the incidence of the condition may be assessed. Its wider recognition may lead to more careful follow up of cases with bowel damage and to the detection of the rectal tumour at a stage when surgery may be curative. (1913), Kohn (1951) , Debray & Sarakinos (1958) , Cornes & Jones (1962) and others. The nature, incidence, extent and clinical importance of these lesions, however, remain undetermined.
The present study is based on 264 patients with leukemia who came to autopsy at the Westminster Medical School, or the Postgraduate Medical School, London. Of the 264 patients investigated, 39 (148 8%) had gross, specific, leukimic lesions in the gastro-intestinal tract ( Table 1 ). The ileum, stomach, and proximal colon were the sites most commonly affected, and the duodenum, jejunum, and distal half of colon the least common. Although the lesions were usually confined to localized segments of the gastro-intestinal tract, 7 patients had numerous lesions with extensive gut involvement. Gastric lesions, found in 15 patients, were of three types. The commonest was a plaque-like thickening of the stomach wall, usually associated with muscle-coat involvement and mucosal ulceration. Small, multiple nodules, confined entirely to the mucosa and submucosa, were found in 3 patients. Diffuse, submucosal, leukemic infiltrations produced a convoluted, brain-like appearance of the mucosal folds in 3 patients, and in 2 of these the stomach was also greatly dilated.
The intestinal lesions were of four types. Plaque-like thickenings were found in 8 patients. Raised, nodular lesions, varying in size from a few millimetres to 6 cm, were found in 21 patients. One patient had polypoid lesions extending from the cwcum to the rectum; the polyps were pedunculated, contained leukxemic tissue, and varied in size from a few millimetres to 1 cm. One patient had diffuse leukemic infiltration of the sigmoid colon, with thickening of its wall, and a convoluted, brain-like appearance of the mucosal folds.
Nonspecific lesions were found in 49 patients. Thirteen had peptic ulcers (Cornes et al. 1961), 19 had gastric erosions associated with petechial haemorrhages, 10 had nonspecific intestinal ulceration, and 4 had extensive anal ulceration.
Monilial ulceration was found in 1 patient, a fibroma of the terminal ileum in another, and an adenocarcinoma of the ascending colon in another.
When these patients presented with ulcerating lesions in the gastro-intestinal tract a wide range of clinical disorders was suspected. These included peptic ulcer, gastric carcinoma, typhoid, ulcerative colitis, and carcinoma of the rectum. Of 39 patients with gross leukaemic lesions in the gastrointestinal tract, 25 had severe and persistent symptoms referable to the gastro-intestinal tract, and 14 had minimal symptoms, the gastro-intestinal lesions being incidental findings at post-mortem. Thirty-six patients had massive haemorrhage into the gastro-intestinal tract, 7 being due to specific leukwemic ulceration, and the rest to other causes. Lesions in the gastro-intestinal tract were the immediate cause of death in 22 patients, 20 due to massive hemorrhage, and 2 to intestinal perforation with generalized peritonitis.
To conclude, leukemic lesions in the gastrointestinal tract are not rare, and in some patients these lesions are the most important feature of their illness. Acknowledgments: We are grateful to Professor C V Harrison and Professor Alan Morgan for the opportunity to study post-mortem reports and autopsy material, and to Dr I M P Dawson, Dr J G Humble and Dr B C Morson for their helpful advice and criticism. The work was supported by a grant from the British Empire Cancer Campaign. Adenomas are relatively common lesions in the rectum and it is generally accepted that they are liable to undergo malignant change. It seems reasonable to suppose that an adenoma starts as a small mucosal lesion and grows as it increases in age. Small mucosal nodules 1-2 mm in diameter are often seen during proctoscopy and sigmoidoscopy especially in older patients. The high incidence of small nodules compared with the incidence of larger adenomas raises the possibility that many mucosal nodules do not continue to develop into adenomas. I thought it would be interesting to study the histology of these small nodules and see if there was any way of telling which are likely to develop into adenomas and might be considered to be precancerous.
Published figures for the incidence of polyps in the large bowel derived from post-mortem studies and from clinical observations show remarkable variations. For example, Lawrence (1936) , in a series of 7,000 cases found an incidence of 2-37 %; Helwig (1943), with 1,460 cases, found 9 5 %; Moore (1960), with 169 cases, found 270% and Atwater & Bargen (1945), with 241 cases, found 69 %.
One reason for the variation seems to be a lack of agreement as to the size of the lesions included in the series. Lawrence and Helwig do not quote a minimum size. Moore gives a minimum size of A in. and Atwater & Bargen admit to the use of a hand lens.
Atwater & Bargen showed conclusively that small mucosal nodules are common in the normal colon and that the incidence increases with age.
It is difficult to obtain autopsy specimens of the rectum in a sufficiently fresh condition for adequate histological examination. Therefore, as a preliminary study, a detailed examination was made of 34 surgical resections of the rectum for carcinoma. The specimens used were prepared for examination by the normal methods used at St Mark's Hospital and the Bland-Sutton Institute. The mucosa was examined carefully and all nodules less than 2 mm diameter were recorded. Of the 34 rectums examined 32 contained nodules less than 2 mm diameter: 8 contained 25 or more; 9 contained 15-25; 15 contained 1-15; 2 contained none.
The distribution of the nodules did not follow an obvious pattern. There seemed to be no regular relationship to the position of the tumour present in any of these specimens.
